Tumor Management
The patient underwent a left subtotal temporal bone resection with a posterior fossa craniotomy. The head and neck surgeons performed a modified radical neck dissection and a superficial parotidectomy with a left infratemporal fossa approach to the glomus jugulare tumor. The facial nerve was left in its bone canal. The outer wall of the transverse and sigmoid sinuses as well as the jugular bulb were removed to approach the tumor. The anterior wall of the jugular bulb containing the openings of the inferior petrosal sinus was intact. The posterior wall of the transverse sinus was sutured to the anterior wall to close off the structure once the tumor was removed from the torcular herophili. The tumor was then dissected from the posterior adventitial wall of the CA and removed completely from the temporal bone. The neck dissection included resection of the IJV, which was filled with tumor to the level of the clavicle.
Three weeks after the first operation, the patient underwent a median sternotomy to resect the remainder of the tumor, which was present in the IJV and innominate vein. A venotomy in the proximal IJV was made once proximal and distal control of the innominate vein was established. The intravascular tumor was delivered from the innominate vein and the IJV was ligated. Following the initial operation, the patient had experienced a mild seventh cranial nerve palsy, from which she recovered completely. Her last MR imaging study, which was obtained in 2002, demonstrated no evidence of any residual or recurrent lesion. The patient received no adjuvant treatments and the histopathological findings were consistent with a paraganglioma.
DISCUSSION
Approximately 40% of glomus jugulare paragangliomas extend into the cranial cavity. 2, 3 These tumors can cause not only progressive hearing loss and a sensation of otic fullness or pounding, but also multiple lower cranial nerve palsies (glomus jugulare syndrome). In "functional" tumors, signs of catecholamine secretion include hyper-tension, palpitation, and sweating. 3 With rare exceptions, tumors of the glomus jugulare are benign, slow-growing paragangliomas. Although in the past these tumors were deemed unresectable, advances in neuroimaging, skull base techniques, embolization, anesthesia, and emphasis on postoperative care have markedly improved the surgeon's ability to remove these tumors and have improved outcome in an overwhelming number of patients. 1 Also, studies have shown that total removal has been effective in achieving a cure in a number of cases. [4] [5] [6] Paragangliomas rarely metastasize and the role of radiation therapy in the treatment of residual jugular tympanic paragangliomas is still controversial. Many reports have indicated control rates of 70 to 90% with radiation as primary, adjunctive, or salvage therapy.
In a recent article on the histological features of jugular foramen and glomus tumors, Sen, et al., 7 described a dense connective-tissue matrix in the pars nervosa among the cranial nerve fascicles in the jugular foramen. Immediately outside the foramen, the internal CA, the IJV, and the cranial nerves are surrounded by a common connective tissue sheath. Lesions such as meningiomas and glomus tumors of the temporal bone are not generally encapsulated and tend to infiltrate along these connective tissue planes as well as locally infiltrating the bone.
Glomus tumors are initially intravascular with no disruption of the anterior wall of the jugular bulb. Characteristically, the tumor is fused to the wall of the jugular bulb, but lies free in the lumen of the sigmoid sinus and IJV. These extensions have no attachments to the vessel walls and can generally be removed via a venotomy. These tumors, however, have the tendency to spread to the skull base and its foramina, the CA, and the various venous channels along the paths of least resistance. In tumors in which the anterior wall of the jugular bulb with its openings for the inferior petrosal sinus is intact (as in our patient), resection can be achieved more easily by peeling the tumor off these structures. Once the pars nervosa is infiltrated, these tumors can spread between the fascicles of the lower cranial nerves and complete resection is not possible without significant lower cranial nerve impairment.
We describe a complex glomus jugulare tumor with extensive involvement of the venous system, including the sigmoid sinus, transverse sinus, and IJV, with extension into the left innominate vein (Fig. 1) . The extensive involvement of the venous anatomy has not been previously described in the literature. At surgery, however, the tumor was dissected easily from the posterior adventitial wall of the CA and no significant infiltration of the lower cranial nerves was detected. Because the lower cranial nerves were preserved, our patient's postoperative course was unremarkable. This facilitated a gross-total resection of the tumor from the temporal bone. The thoracic surgeons were successful in obtaining a complete resection of the left IJV below the clavicle with no residual tumor. The resection of these veins did not result in any adverse events. The patient has been disease free over a 10-year follow-up period.
CONCLUSIONS
We describe a complex glomus jugulare tumor with an unusual degree of vascular extension that was successfully resected. The patient has now been disease free for 10 years after the initial operation.
